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IN CU TO SETTLE IN ON A NEW 
GAIN LEVEL DURING TRAINING 
SEQUENCE 



I 



1112 



SEND CU GAIN SO DERIVED TO 
RU FOR SETTING GAIN OF RU 
TRANSMITTER SCALING AMPL. AND 
SET CU GAIN TO 1 



FIG. 53A 



TO FIG. 53B 



UPSTREAM 
EQUALIZATION 



FROM FIG. 53A 



i 



1114 



CU SENDS MESSAGE TO RU TELLING 
IT TO SEND EQUALIZATION DATA TO 
CU USING ALL 8 OF THE FIRST 
8 ORTHOGONAL CYCLIC CODES 
AND BPSK MODULATION. 
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RU SENDS SAME TRAINING DATA TO 
CU ON 8 DIFFERENT CHANNELS 
SPREAD BY EACH OF FIRST 8 
ORTHOGONAL CYCLIC CODES. 
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1118 



CU RECEIVER RECEIVES DATA, 

AND FFE 765, DFE 820 AND 

LMS 830 PERFORM ONE INTERATION 

OF TAP WEIGHT(COEFFICIENT) 

ADJUSTMENTS. 
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1120 



TAP WEIGHT (COEFFICIENT) 
ADJUSTMENTS CONTINUE 
UNTIL CONVERGENCE WHEN 
ERROR SIGNALS DROP OFF 
TO NEAR ZERO. 
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1122 



AFTER CONVERGENCE DURING 
TRAINING INTERVAL, CU SENDS 
FINAL FFE AND DFE COEFFICIENTS 
TO RU. 



I 
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CONVOLVES FINAL SE CIRCUIT FFE & DFE COEFFICIENTS 
IN CU WITH OLD PRECODE FFE/DFE FILTER 
COEFFICIENTS IN RU TRANSMITTER AND LOAD NEWLY 
CALCULATED COEFFICIENTS INTO RU TRANSMITTER 
PRECODE FILTER 



I 



^1126 



CU SETS COEFFICIENTS OF 
FFE 765 AND DFE 820 TO 
TRANSPARENCY VALUES FOR 
RECEPTION OF UPSTREAM 
PAYLOAD DATA. 



FIG. 53B 



TO FIG. 53C 



DOWNSTREAM 
EQUALIZATION 



FROM FIG. 53B 



i 
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CU SENDS EQUALIZATION TRAINING 
DATA TO RU SIMULTANEOUSLY ON 
8 CHANNELS SPREAD ON EACH 
CHANNEL BY ONE OF THE FIRST 
8 ORTHOGONAL CYCLIC CODES 
MODULATED BY BPSK. 
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1130 



RU RECEIVER RECEIVES EQUALIZATION 
TRAINING DATA IN MULTIPLE 
ITERATIONS AND USES LMS 830, 
FFE 765, DFE 820 AND DIFFERENCE 
CALCULATION CIRCUIT 832 TO 
CONVERGE ON PROPER FFE AND 
DFE TAP WEIGHT COEFFICIENTS. 
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AFTER CONVERGENCE, CPU READS 
FINAL TAP WEIGHT COEFFICIENTS 
FOR FFE 765 AND DFE 820 AND 
CONVOLVES THESE SE FILTER TAP 
WEIGHTS WITH THE OLD FILTER TAP 
WEIGHTS OF THE FFE AND DFE FILTERS 
OF CE CIRCUIT 764 AND LOADS THE 
NEWLY CALCULATED TAP WEIGHTS 
INTO THE FFE AND DFE FILTERS OF 
THE CE CIRCUIT; CPU SETS FFE 765 AND 
DFE 820 COEFFICIENTS TO INITIALIZATION 
VALUES. 



FIG. 53C 
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TRAINING ALGORITHM 

SE FUNCTION 



CE 




DEMUX 




R/A 









SE 



FIG. 59 



INITIAL 2-STEP TRAINING ALGORITHM 



1501 



LOAD DEFAULT VALUE(4000H) TO SECFF(3) 



1507 



ENABLE MAIN TAP UPDATING 
FOR K1 FRAMES 
SEKR=866(US), 666(DS) 



MAIN TAP TRAINING 



£-"1509 



ENABLE ALL FF & FB TAPS UPDATING 
SEKR=888(US),666(DS) 



I 



1511 



UPDATING K2 FRAMES 



1513 




ALL TAPS TRAINING 



NO 



1515 



NORMALIZE SYMBOL EQUALIZER COEFF 
SE NORM =SE/SECFF(3) 



I 



1517 



COUNTER = = COUNTER +1 



1519 



CONVOLUTION: CE NEW = CE OL[ 5SE N orm ft 
ITERATION=ITERATION+1 , COUNTER=0 





TRAINING DONE, 
IF DOWNSTREAM 
LOAD SECFF(3) TO RACM 



TRAINING 
FAILED 



r 



1520 



TRAINING FAILED, RESTART SYNCHRONIZATION 



2-STEP INITIAL EQUALIZATION TRAINING 

FIG. 60 



EQ STABILITY CHECK 

^_1560 




EQ UNSTABLE 



1570 



AMP SIDE =A ( SECFFl" +SECFFQp + X ( SECFBI* ■+ SECFBQ 2 ) 



k=0 



K=0 



K 



I 



1572 



AMP = SECFFI \ + SECFFQ 2 
MAIN 3 3 



FIG. 61 
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1574 



AMP, 



AMP 



RATIO 



SIDE 



AMP 



MAIN 




1578 



EQ UNSTABLE 



NOTE: THRLD COEFF = 7F00H THRLD STABLE = 1 0 



PERIODIC 2-STEP TRAINING ALGORITHM 



LOAD OLD SECFF(3) VALUE TO SECFF(3) 



ENABLE MAIN TAP UPDATING FOR K1 FRAMES 
SEKR=866(US), 666(DS) 



3! 



MAIN TAP TRAINING 



SECFF(3) = OLD SECFF(3) ABOVE 

i 



ALL TAPS TRAINING 



ENABLE ALL FF & FB TAPS UPDATING 
SEKR=888(US), 666(DS) 



I 



UPDATING K2 FRAMES 




NORMALIZE SYMBOL EQUALIZER COEFF 
SENORM=SE/SECFF(3) 



COUNTER == COUNTER + 1 



CONVOLUTION: CE NEW =CEoLD*SE NORM 12, 
ITERATION=ITERATION+1 , COUNTER=0 



NO 




YES 



TRAINING DONE, 




TRAINING 
FAILED 



IN DS, CORRECT RACM 

IF NECESSARY (SEE BELOW) 



TRAINING FAILED, RESTART 
SYNCHRONIZATION 



NOTE: 

1. FOR US, USE PR INSTEAD OF CE 

2. THE PARAMETERS ARE: 
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RACM CORRECTION 



^-1530 


AMP RACM ~ l2 RACM 


+ Q 2 

RACM 


| ^"1532 


AMP MAIN = SECFFI* + 


secffq| 
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1534 



PHASE mrr =1 



DIFF RACM ' SECFFQg - SECFFI3 • Q RACM 




YES 



YES 



r 



1538 



1542 



LOAD SECFF(3) TO RACM 



1 



NO CORRECTION FOR RACM 



NOTE: THRLD AMp = TBD 



ROTATIONAL AMPLIFIER CORRECTION 

FIG. 63 



THRLD PHASE " TBD 



EQ CONVERGENCE CHECK 



1544 



2 3 

AMP SIDE = ^ ( SECFFI^ + SECFFQ^ ) + X ( SECFBI* + SECFBQ^ ) 
k=0 



k=0 



I 



1546 



AMP., AIM =SECFFI^ + SECFFQ^ 
MAIN 3 3 



I 



r 
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AMP = AMP SIDE 
RATIO 



AMP 



MAIN 



1550 




EQ NOT CONVERGED 



L 



1554 



EQ CONVERGED 



NOTE: THRIJD = 10" 5 

CONVERGE 



FIG. 64 



POWER ALIGNMENT FLOW CHART 
£-1600 



TP 



SEKR=0x0855H 



1602 



ENABLE EQ MAIN 

TAP UPDATING FOR 4x20 FRAMES 



I 



1604 



DELTA 1 =(SECFF(3) A 2 - 1 FFFH)/k1 



1606 




YES 



NO ^1 610 



LOOP FILTERING 



1 



L 



1608 



POWER ALIGNMENT DONE 



1612 



UPDATE TXLVLR 




1618 



POWER ALIGNMENT FAILED 

NOTE: TH = 600H 
N = 12 



FIG. 65 




TOTAL TURN AROUND (TTA) IN FRAMES = OFFSET 

FIG. 67 
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FIG. 68 




CONTROL MESSAGE (DOWNSTREAM) AND FUNCTION (UPSTREAM) 
PROPAGATION IN A 3 FRAMES TTA CHANNEL 

FIG. 69 
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OVERALL VIEW OF THE CU SENSING WINDOWS 
IN A "BOUNDLESS RANGING" ALGORITHM 



FIG. 71 
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